Cephalopod remains were collected from all of 12 dead Emperor penguin chicks [Aptenodytes forsteri (Gray) of the weight of squids in the diet of Emperor chicks and 27 and 21%, respectively, in the diet of Emperor adults. The data suggest that Psychroteuthis glacialis probably hatch in July-September and grow steadily for one year, and then spawn and die.
Introduction
Little is known of the food of the Emperor penguin Aptenodytesforsteri (Gray), except that it eats cephalopods (Stonehouse, 1967; Emison, 1968) , or of the importance of cephalopods in the diet of the Adelie penguin Pygoscelis adeliae (Hombron & Jacquinot) . One of the authors (C.O.) was able to collect stomach contents from Emperor penguins and from Adelie penguins in Adelie Land on the Antarctic Continent during a stay from December 1981 to 7 March, 1983 . This study presents the first description of the diet of birds living in Adelie Land and the first detailed description of the cephalopod contribution to the diet of Emperor and Adelie penguins. The analysis is of particular interest, since it shows which cephalopods live at high latitudes in the Antarctic (66 ~ and in a sector of the Antarctic (near 140 ~ in which there has been tittle collection of cephalopods (Roper, 1969) and no study of birds' diets. The study of cephalopods in the diet of sea birds in the Antarctic has relevance to studies of the biomass of cephalopods in the region (Clarke, 1983) . Penguins have been estimated, on fragmentary evidence, to consume 82% of the total cephalopods eaten by all birds in the Antarctic (Mougin and Pr~vost, 1980; PrGvost, 1981) . Adelie penguins are by far the most numerous and widespread of all penguins, and their consumption of cephalopods must be very considerable. During January and February 1982, the stomach contents of 105 living adult Adelie penguins [Pygoscelis adeliae (Hombron & Jacquinot) ] were collected, and 19 of these were subsequently found to contain cephalopod remains. Most of the latter were collected after the end of January.
Materials and methods

On
The cephalopod remains included, besides unidentifiable flesh, some mandibles or "beaks" and a few arm crowns. The lower beaks were identified by methods described elsewhere (Clarke, 1980 (Clarke, , 1985 . The lower rostral lengths (LRL) of the beaks were measured with vernier calipers to an accuracy of 0.05 mm. LRL distributions of the most numerous genera and the size at which the wings of the beaks become darkened were used in comparison with previously described collections of beaks. Previously published (Clarke, 1985) LRL to wet weight of squid relationships were used to calculate the percentage weights of species in the diet, except in the case of Psychroteuthis glacialis, for which no curves have been published. Data from seven complete individuals collected from the present samples of P. glacialis revealed the relationship between total wet weight and LRL to be logwt (g)= 2.69 log LRL (ram)-0.298, r=0.98. Although this curve gives only a first approximation of the relationship, it is based upon the only material available of this very rarely caught squid and cannot, at present, be improved. From measurements of six squid from these samples together with two squid reported by Filippova (1972) and three squid referred to by Clarke (1985) the relationship between mantle (body) length (ML) and LRL was calculated to be log ML (cm)= 1.409 log LRL (ram)+ 0.236, r = 0.97. The relationship between mantle length (ML) and the length of the third arm (A) is ML (cm)=2.195 A (cm) -2.518 r=0.989; this is sometimes of use in determining the size of the squid when only crowns of arms survive digestion.
Results
Emperor penguins (Aptenodytesforsteri)
A total of 41 samples were examined, of which all but two contained cephalopod remains. There were some remains C. Offredo et al.: Cephalopods in penguin diet of fish (Offredo, in preparation) . Because the food composition of the chicks differed in some ways from that of the adults, we shall consider them separately.
Ch/cks
The 12 chicks were five or six weeks old, and perished on the night of 9 September 1982. All the stomachs contained small stones, eye lenses and cephalopod beaks. The lower beaks belong to six genera in six families of squids (Table 1 ). All the samples contained Psychroteuthis which at present only embraces the single species P. glacialis Thiele, 1920. This genus comprised 88.5% of all beaks and was estimated from the LRLs to contribute 68% of the cephalopod diet by weight.
One small beak was possibly the same species as several beaks collected from adult Emperor penguins; one of these beaks was from a crown which had tentacles with many rows of suckers arranged in a similar way to those of Brachioteuthis. However, it does not appear to be the same as B.picta Chun, 1910 or B. riisei (Steenstrup, 1882 or the other Antarctic genera with multiple rows of suckers on the tentacle, and when more material becomes available it may prove to be a species new to science.
Gonatus antarcticus L6nnberg, 1898 occurred in 42% of the stomachs and, although it only represented 8.3% of the number of lower beaks, because individuals were larger than most of the other species, it contributed 17.7% of the weight represented by beaks. Similarly, the Kondakovia 
